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This invention relates to high antifungal activity compounds based n heterocyclic derivatives 
More specifically, the invention relates to high antifungal activity compounds based on h terobicyclic der- 
ivatives the process for their pr paration and their use in the agricultural, human and vet rinary field for con- 
trolling pathogenic fungi. Compounds bas d on pyrrole[2.1-bj- and imidazo[2.1-b>thiazol s 'Possessing fun- 
gicida?activityforuseintheagriculturalfi^^^ 

the fungicidal activity of these compounds is limited in time. ^^ ln „ 
The present applicant has now discovered compounds based on heterobicychc denvabves possessing 
higher fungicidal activity than compounds described in the known art and able to provide better protection 
against atteck by pathogenic fungi not on.y in the agricultural field but also in the human and vetennary Md. 
Certain compounds also demonstrate interesting activity against acands. nematoda and insects damaging to 

P ' an The present invention therefore provides compounds based on heterobicyclic derivatives, of general for- 

mula (I): 
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W - ,C Y, Q, W and Z, which can be identical or different, represent one of the following groups: 
-N= or 



-C=; 
I 

30 R 

- K reoresents an -N(R)- group or one of the groups which define Y, Q, W and Z; 

- X whe^Kt an -N( R ; group represents one of the groups which define Y, Q, W and Z; when K .I. one 
of the groups which define Y, Q, W and Z, it represents a sulphur or oxygen atom, or one of the follow.ng 
groups: -N(RK-N=C(R)-.-C(R)=C(R)-,-C(R)=N-; 

- R represents one of the T, Ra or Ch groups defined hereinafter, such that at least one of said X, K. Y f 
Q, W and Z groups contains a T group; 

- T represents one of the following groups of general formula (II), (III), (IV) and (V): 

0 

Ri-A-C-C=C(R 4 )-(B)«-R J (ID; 
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R1-A-C-C=N-(B)»-R 2 (HI); 
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ri-a-c-c=o d y ); 
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C 

^C— C— R« (V); 
R 2 -(B) a R 5 



in which: 

- A and B, identical or different, represent an oxygen or sulphur atom or an -N(R 3 )- group; 

- R\ R 2 , R 3 , R 4 , R 5 and R 6 , identical or different represent a hydrogen atom or a C r C 4 linear or branch- 
ed alkyl or haloalkyl group; 

- n can be 0 or 1; 

Ra represents a hydrogen atom, a halogen atom such as fluorine, chlorine, bromine or iodine; a cyano 
group; a C r C 4 linear or branched alkyl or haloalkyl group; a C^-C 4 linear or branched alkoxy or haloalkoxy 
group; a C r C 4 linear or branched alkoxyalkyl or haloaikoxyalkyl group; a CtC 4 linear or branched car- 
boalkoxy group; a C 3 -C 8 cydoalkyl or cycloalkoxyalkyl group; or, when Y and K are a -C(Ra) group, the 
two Ra groups can also jointly form a chain: 




in which: 

- R 7 , R 8 , R 9 and R 10 , identical or different, represent a hydrogen atom, a halogen atom such as 
fluorine, chlorine, bromine or iodine; a C^-C A linear or branched alkyl or haloalkyl group; a C r C 4 linear 
or branched alkoxyalkyl or haloaikoxyalkyl group; a C3-C 8 cydoalkyl or cydoalkoxyalkyl group; a C^Cg 
arylalkyl or aryloxyalkyl group; 
Ch represents a group of general formula (VI): 

-(^H^J-D-tCpH^E-F-G (VI) 

in which: 

- D and F, identical or different, represent a direct bond; an oxygen, sulphur or nitrogen atom; a nitrogen 
atom substituted with a C r Cz alkyl group; or a carbonyl group; 

- E represents a direct bond; a C e ,C 10 aryl group optionally substituted; a penta- or hexa-atomic het- 
eroaryl group optionally benzocondensed and/or substituted; 

- m and p, identical or different, are a whole number between 0 and 4; 
with the proviso that: 

when in a compound of general formula (I) X represents a sulphur atom, Y represents a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra or Ch the meanings of hydrogen atom or C r C 4 linear or branched 
alkyl or haloalkyl group; K represents a =C(T)- group where T represents a group of general formula (II) 
in the particular case in which A and B represent an oxygen atom, n is 1 and R 4 represents a hydrogen 
atom; Z represents an -N- group or a =C(Ra)- group where Ra represents a hydrogen atom; W repre- 
sents a =C(Ra)- group where Ra represents a hydrogen atom or a C^Ce linear or branched alkyl or ha- 
loalkyl group, or W represents a =C(Ch)- group where Ch represents a hydrogen atom, or a C r C B linear 
or branched alkyl group or a phenyl group, said Ci-Ce alkyl and phenyl groups being optionally substi- 
tuted with: halogens such as fluorine, chlorine, bromine or iodine, a C r C 4 linear or branched alkyl group, 
a C r C 4 linear or branched alkoxy or haloalkoxy group, or a phenyl or phenoxy group; 
when in a compound of general formula (I) X represents a sulphur atom, Y represents a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra r Ch the meanings of hydrogen atom or C r C 4 linear or branched 
alkyl or haloalkyl group; K repr sentsa=C(T)-groupwh r Trepres nts a group of gen ral formula (II) 
in th particular case in which n is 1 and B represents an xygen atom, or T r presents a group of gen ral 
formula (III) in th particular case in which n is 1 and B represents an oxygen atom; Q r presents an 
=N- group; Z represents an =N- gr up or a =C(Ra)- group where Ra represents a hydrogen atom or a 
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C,-C 4 linear or branched alkyl group; W represents a =C(Ra>- group or a =C(Ch)- group where Ra and 
Ch have the aforesaid meanings for the compounds of general formula (I). 
Th cmp unds of general formula (I) can pros nt at least ne E/Z isomerism. It is within the spint of th 
present invention to consider both the isomerically pure compounds f g neral formula (I) and their mixtures. 

The compounds of general formula (I) represent antifungals useful in the agricultural, human and yeter- 
Inary fields. Many of these compounds can also exhibit insecticide or acaricide activity in the agricultural field 
and fully fall within the scope of the present patent „^„u^ ae 
In defining the compounds of general formula (I), the bonds between K. Y and X are shown dashed as 
thev can be single or double depending on the meaning of K, Y and X. 

Examples of T groups are: 1-methoxycarbonyl-2-methoxyethen-1-yl. 1-ethoxycarbonyl-2-methoxyethen- 
1-vl 1-methoxycarbonyl-2-ethoxyethen-1-yl, 1-methoxycarbonyl-2-(1,1.2,2-tetrafluoroethoxy)ethen-1-yl. 1- 
metnoxycarbonyl-2-thiomethoxyethen-1-yl, 1-methoxycarbonyl-2-ethylethen-1-yl. methoxycarbonyl-oxome- 
thyl, methoxyiminomethoxycarbonylmethyl. ethoxyiminomethoxycarbonylmethyl, ethyHm^nomethoxyca bo- 
nyWhyl.1-(N-methylcarbamoylV2^^ 

methoxy-2(5H)furanon-3-yt,3-meth y l-4-methoxy-2(5H)f U ranon-3.yl. 3,3-dimethyl-4-memoxy-2(5H)furanon- 

3-yl, 4-methoxy-2(5H)-pyrrolidinon-3-yl, etc. tri fi.,«r 
Examples of Ra groups are: methyl, ethyl, trifluoromethyl. trifluoroethyl. methoxy. ethoxy. 1.1.1-tnfluor- 

oethoxy, etc. 

In the definitions of the compounds of general formula (I): 
20 - C«.Ci 0 aryl group means the phenyl group and the naphthyl group; 

- pento- or hexa-atomic heterocyclic groups mean for example the following heteroaromatic nngs: pyndyl. 
pyrimidyl. piridazyl, thienyl. furyl. pyrrolidyl. triazolyl. imidazolyl. isooxazolyl. oxazolyl. thiazolyl, etc 

- aryl or heteroaryl groups optionally substituted means that said aryls or heteroaryls can be substituted 

2 5 W ' th: - one or more groups, identical or different, chosen from the following: CVQ, linear or branched 

alkyl or haloalkyl; C,-C 6 linear or branched alkoxy or haloalkoxy; (VQ, linear or branched alkoxyalkyl; 
C^Cs linear or branched haloalkoxyalkyl; QrC. carboalkoxy group; C r C 8 carbamoyl; a cyano group; or 
a halogen atom such as fluorine, chlorine, bromine or iodine. 
In the definition of the group of general formula (VI), the alkylene chains, defined as -{CJ^ and -(i^h. 

30 mean linear or branched. 

Examples of Ch groups in accordance with the aforesaid definitions are: 

- methyl, isopropyl. t-butyl, cyclopropyl. cyclobutyl. cyclopentyl, cyciohexyl, cycloheptyl; 

- methoxymethyl, methoxyethyl, isopropoxymethyl. cyclopropyloxymethyl, cyclohexyloxymethyl; 

- trifluoromethyl, trichloromethyl, tetrafluoroethyl, perfluorobutyl; 
35 - tetrafluoroethoxymethyl, tetrafluorothioethoxymethyl; 

- phenoxymethyl, 2-chlorophenoxymethyl, 4-chlorophenoxymethyl. 2,4-dichlorophenoxymethyl; 

- 2-methylphenoxyphenyl, 2-cyanophenoxyphenyl. 2-chlon>4-(2-cyanophenoxy)phenyl; 

- phenyl 2-chlorophenyl, 4-chlorophenyl, 2.4-dichlorophenyl. 2,4-difluorophenyl. 2-methoxyphenyl, 4- 
methoxyphenyl. 4-isopropoxyphenyl, 4-cyclopropoxyphenyl. 4-cydohexylmethoxyphenyl. 4-tetrafluor- 

40 oethoxyphenyl, 4-trifluoromethylphenyl; 

- 4-phenoxyphenyl, 3-phenoxyphenyl, 4-(3-trifluoromethylpyridyl-2-oxy)phenyl. 4-(4-tr.fluoromethylpyn- 
dyl-2-oxy)phenyl. 4-(4,6-dimethylpyrimidyl-2-oxy)phenyl. 4-(4-phenyl-5-trifluoromethyl.soth.azol-2- 

- 62mSpyrimidyl-2-yl. ^trifluoromethyl-S-methylthiazol-^yl. 5-(4-chlorophenyl)isooxazol-3-yl; 

- 6^phenoxypyrimid-4-yloxy. 6-phenylpyrimid-4-yloxy, 5-(4-chlorophenyl)-4-methylthiazolyl-2-oxy, 5-tn- 
fluoromethylpyridyl-2-oxy. 5-trifluoromethyl-3-chloropyridyl-2-oxy. benzoxazol-2-yloxy, benzoisothia- 

- SbutylSoxazol-3-yl, 5-(2-methylphenyl)isooxazol-3-yl, 5-(2-fluorophenyi)isooxazol-3-yl, 5-(2-chlor- 

ophenyl)-isooxazol-3-yl; etc. 
In order to better illustrate the invention and without in any way being limitative thereof, Schedule 1 shows 
some examples of heterobicyclic structures falling within general formula (I). 
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SCHEDULE 1 



r C C C C 
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In Schedule 1 above, the T, Ch and Ra groups have the aforesaid meanings, and in addition in the adopted 
25 graphical convention said groups are intended to be located in any position of the bicyclic system, wherever 
it is possible to form a covalent bond. For a better definition, Schedule 2 below shows some of the structures 
of general formula (I) given in Schedule 1. 

30 SCHEDULE 2 
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Compounds of general formula (I) not illustrated in the examples, but equally interesting for their biological 
activity, comprise (using the numeration reported by Katrinsky A. in "Comprehensive Heterocyclic Chemistry" 
(1984), Vol. 6, pp 956-965, Pergamon Press Publ.): 

- 2-methyl-5-(1-methoxycaitony^ 

- 2-methyl-5-(1-iTOthoxycarto^ 

- 2-meth^-5-(1-methoxycaifcon^ ,2,4]triazole; 

- 2-methyl-5-(1-methoxycarbonyl-2-m^ [1 .2. 
4]triazole; 

- 2-methyl-5-(1-methoxyc^rbonyl-2-m^ 
2,4]triazole; 

- 2-methyl-5-(1-methoxycarbonyl-2-methoxyethen-1-yl)-6-(2-cyanophenoxymethyl)thiazolo[3 f 2-b][1 f 
2,4]triazole; 

- 2-methyl-5-(1-methoxycarbonyl-2-methoxyethen-1-yl)-6-(4-cyanophenoxymethyl)thiazolo[3,2-b]t1, 
2,4]triazole; 

- 2-methyl-5-(1-methoxycarbonyl-2-methoxyethen-1 -yl)-6-(2-methylphenoxymethyl)thiazolo[3,2-b][1 , 
2,4]triazole; 

. 2-methyl-5-(1-methoxycarbonyl-2-methoxyethen-1-yl)-6-(4-methoxyphenoxymethyl)thiazolo[3,2-b] 

[1,2,4]triazole; 

- 2-methyl-5-(methoxyiminomethoxycato^ 

- 2-methyi-5-(methoxyiminoethoxycarbom 
triazole; 

- 3-(1-methoxycarbonyi-2-methoxyethen-1-yl)-6-(4-chlorophenyl)thiazolo[2,3-c][1,2 t 4]triazole; 

- 2-(4-chloropheny1)-5-(1-methoxyrato 

- 2-(4-methoxyphenyl)-5-(1-methoxycarbonyl-2-m^ 
thiadiazole; 

- 2-t-butyl-5-(1-methoxycaroonyl-2-methoxyethen-1-y1)-6-methylimidazolo[2,1-b]-1,3 

- 2-(4-chlorophenyl)-5-(methoxyiminomethoxycarbonyimethyi)-6-methylimidazdo[2,1-^ 

- 2-(4-methoxyphenyl)-5-(methoxyiminornethoxycarbonylmethyl)-6-methylimidazolo[2 
diazole; 

- 2-(4-phenoxyphenyl)-5-(methoxyiminomem^ 
diazole; 

- 2-[4-(3-trifluoromethy1pyridyl-2-oxy)ph 
zolo[2,1-b]-1,3,4-thiadiazole; 

- 2-t-butyl-5-(methoxyiminomethoxyrart>onv^^ 

- 3-(1-methoxycarbonyl-2-methoxyethen-1-yl)-6-(4-chlorophenyl)-1 t 2,4-triazolo[3 l 4-b][1,2,4lthiadiazole; 

- 3-(1-methoxycarbonyi-2-methoxyethen-1-yl)-6-(4-t-butyl)-1 ,2,4-triazolo[3,4-b][1 ,2,4]thiadiazole; 

- 2-(4-chlorophenyl)-5-(1-methoxycarbonyl-2-methoxyethen-1 -yl)-6-methyloxazoloI3,2-b][1 ,2,41triazole; 

- i-(l-methoxycarbonyl-2-methoxyethen-1-yl)-3-methyi-6-phenyl-1 H-pyrazolo[1 ,5-c]-1 ,2,4-triazole; 

- 5-(1-methoxycarbonyi-2-methoxyethen-1-yt>-6-phenyl-5H-pyrazolo[1 ,5-c]-1 ,2,4-triazole; 

- l-methyl-3-(1-rrethoxyra^ 
2,4-triazole; 

- 3-phenyi-3-(1-methoxycarb nyl-2-methoxyethen-1-yl)-6-m thyl-3H-imidazo[1,2-b][1,2,4]triazole; 

- 3-methyl-3-(1-methoxycarbonyl-2-m thoxyeth n-1-y1)-6-phenyl-3H-imidazo[1,2-b][1,2,4]triazole. 

On example of the possibl isom risms fth comp unds of gen ral formula (I) is the is merism of the 
doubl bond contained in th groups of general formula (II) or (III) which d fine the substitu ntT: 
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The compounds of general formula (I) according to the present invention can be £*""y> °J ero ^ 

^noroi formula m the onlv exceptions being those stated in the descnption. 

9 Tx r s Sur or oxygen atom or an -N(R)- group in which R has the aforestated meanmg and 
K. Y Q W and 2 ? havete aforesSed meaning, the compounds of general formula (!) can be represented by 



25 



30 



35 



the general formula (IA): 



I I 

N X 

Q / V (IA) 
II I 



and can be prepared for example from compounds of general formula (Ip1) 



I I 
N X 

40 /^Z (IPD 

II II 

w — z 

« in which X, Y, K, Q. W and Z have the aforesaid meaning for the compounds of formula (.A), with the exception 
of the substituent T which can be defined as a group of general formula (VII). 



50 



0 

II , , 

-CHa-C-A-R 11 (VII) 



in which A has th afor said m aning and R« can hav th same aforesaid meaning as Ri. or can repr sent 

55 a group of g neral formula (VIII): 
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R 5 0 
I II 

-C--OA-R 1 



R* 



(VIII) 



where R 1 , R 5 f R e and A have the aforesaid meanings. The condition that at least one of the said groups X, Y, 
K t Q, W and Z contains a T group is maintained valid. By one of the methods illustrated in Schemes 1-5 the 
10 group (VII) can be transformed into one of the groups (II), (III), (IV) and (V) which define T in the compounds 
of general formula (I) in the particular case in which B represents an oxygen atom and n is 1. 

Scheme 1 proposes the synthesis of a compound of general formula (Ia111), which is obtained when T 
represents a group of general formula (II) in the particular case in which B is oxygen and n is 1. 
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The method of Scheme 1 comprises reacting the acetate of general formula (Ip11) with an alkyl alkanoate 
of general formula (IX): 

R12.0-CO-R 4 (IX) 

in which R« represents a C,-C 4 alkyl group, in a dipolar aprotic solvent such as N,N-dimethylforrnamide or N- 
methyipyrrolidone. or in an aromatic solvent such as benzene or toluene, or in an ether solvent such as diethyl 
ether tetrahydrofuran or dioxane, or in an alcoholic solvent such as methanol, ethanol or propanol, in the pres- 
ence of a base such as sodium hydride, sodium methylate or potassium t-butylate. at a temperature of between 
-10°C and the boiling point of the solvent, to obtain the salt of general formula (Ip12) from wh.ch. by reaction 
with a halogenating agent of general formula (X): 

RMHalol (X) 

in which [Halo] represents a halogen atom such as chlorine, bromine or iodine, or with a suitable sulphonic 
ester or with a dialkylsulphate such as methyl p-toluenesulphonate. propyl methanesulphonate. d.methylsul- 
phate or diethylsulphate, and operating in the same reaction environment at a temperature of between -10 C 
and 40°C, the desired compound of general formula (Ia111) is obtained. 

Scheme 2 proposes the synthesis of a compound of general formula (Ia112), which is obtained when T 
represents a group of general formula (III) in the particular case in which B is oxygen and n is 1 . 
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The method of Scheme 2 comprises reacting the acetate of general formula (lp11) with an alkyl nitrite of 
general formula (XI): 

R13_ 0 -N=0 (XI) 

50 in which R 13 represents a C r C 4 alkyl group in an ether solvent such as diethyl ether, tetrahydrof uran or dioxane, 
or in an alcoholic solvent such as methanol, ethanol or propanol, in the presence of a base such as sodium 
hydride, sodium methylate or potassium t-butylate, at a temperature of between -10°C and the boiling point 
of the solvent, to obtain the salt of general formula (Ip13) from which, by reacting with a halogenating agent 
oftheafor saidg n ral formula (X), or with a suitabl sulph nicest r or with a dialkylsulphate such as methyl 

55 p-toluenesulphonate, propyl m than sulphonate, dimethylsulphate ordi thylsulphate, operating in the pres- 
ence of an ether or alcoholic s Iv nt chosen from th afor said and a base such as potassium carbonat or 
sodium methoxide at a temperature of between -10°C and 40°C, the desir d compound of general formula 
(Ia112) is obtained. 
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Scheme 3 proposes the synthesis of a compound of general formula (Ia113). which is btained when T 
represents a group of general formula (IV). 



SCHEME 3 
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The method of Scheme 3 comprises ozonolysis, by the procedure descnbed for ^^^^ 
tent No 331 061 of the compound of general formula (Ia111) obtained by the method descnbed « Scheme , 1 

Scheme A Eposes the synthesis of a compound of general formula (.a114). wh,ch ,s obtamed when T 
represents a group of general formula (V) in the particular case in which B is oxygen and n .s 1 . 
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SCHEME 4 
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The method of Scheme 4 comprises cyclizing the ester of general formula (Ip14) easily obtained from the 
so aforesaid acetate of general formula (Ip11) by saponifying the ester group, followed by reacting with a bromo 
acetate of general formula (XII): 



55 



R 1 -0-OCH 2 -Br 



(XII) 



in the pres nee of a base such as potassium carbonat , potassium fluoride or triethylamine, at a t mperature 
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of between 0°C and 40°C. in the presence of a dipolar aptotic solvent such as N,N-dim thylformam.de or N- 
methylpyrrolidone, in the presence of a base such as sodium hydride, or potassium t-butylate. at a temperature 
of b tween -10°C and 80OC, to btain th salt of general f rmula (Ip15) from which, by reactmg with a halo- 
genating agent of the aforesaid general formula (X). operating in the presence of a solv nl : chosen rorn ithe 
5 aforesaid at a temperature of between -10'C and 40-C. th desired compound of general formula (Ia114) ,s 

the substituent T is represented by the group of general formula (II), the compounds of general formula 
(lp1) can also be conveniently transformed into the compounds of general formula (I) according to the present 
Invention bythemethod illustrated in Scheme 5 in those cases in which n is 1 and B represents oxygen (Id1 21). 
10 or sulphur (Id122), or an -N(R»)- group (Id123). 
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The method of Scheme 5 comprises reacting the acetate of general formula (Ip16) which is easily trans- 
formed into the corresponding silylether by reaction with a silylating agent such as trimethylsilylchloride, with 
an amino-orthoester of general formula (XIII): 

(R140) 2 NR2R 3 CH (XIII) 

20 in which R 14 represents a CrC 4 alkyl group, in the presence of a Lewis acid such as titanium tetrachloride at 
a temperature of between -30°C and 40°C, to obtain the desired compound of formula (Id123). The compound 
(Id123) is easily converted into the compound (Id121) by treatment with a solution of hydrochloric acid in an 
alcohol of general formula (XIV): 

R2-OH (XIV) 

25 at a temperature between ambient and the boiling point of the alcohol; or alternatively into the compound 
(Id122) by treatment with a sulphide of general formula (XV): 

R2-SH (XV) 

in the presence of Lewis acids such as mercury chloride or boron trifluoride, or bases such as potassium car- 
bonate, at a temperature of between 0°C and 100°C. 
30 A further method useful for preparing the compounds of general formula (I) according to the present in- 

vention, in the case in which the substituent T is represented by a group of general formula (II), (III) or (IV). is 
that shown in Scheme 6. 
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SCHEME 6 
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The method of Scheme 6 comprises transforming the compound of general formula (l P 17) by the method 
dJEZZ*** in Scheme 10. into the compound of general formula (If121) which .s transformed, by 
r action with a phosphonium salt of general formula (XVI): 

(Ph) 3 P t -CH r (B) n -R 2 Br (XVI) 
inth presnceofabas such as sodium hydrid or potassium t-butylat and a dipolar aprofc solv nt such 
as dim Thylsulphoxid , r an ether solv nt such as diethyl ether or tetrahydrof uran. at a temperaU.re of be- 
tween -30-C and 4 0<>C into the desired compound of gen ral formula (If122). The compound (If 21) , can ateo 
betransformedintoth compound (If123) by tr atmentwith a suitable amin d nvat.v .ertherasthefre base 



18 



EP 0 662 477 A1 



orsalified with acids such as hydrochloric acid or sulphuric acid, of general formula (XVII): 

H 2 N-(B) n -R 2 (XVII) 

in the presenc of alcoholic s Ivents such as methan I or ethanol, under neutral r acid catalysis conditi ns, 
at a temp rature of between 25°C and 80°C. 

5 The compounds of general f rmula (Ip1) can be obtained, according to the meaning of X, Y, K, Q t W and 

Z, by methods described in the literature, such as in: "Journal of Chemical Society" (1976), pp. 1225-1228; 
"Journal of Heterocyclic Chemistry" (1978), Vol. 15, pp. 401-411; "Journal of Heterocyclic Chemistry" (1980), 
Vol. 17, pp. 1321-1323; "Journal of Organic Chemistry" (1984), Vol. 49, p 3534; "Chemical Berichte" (1987), 
Vol. 120, p. 965; in European patent application No. 427,248; in USA patent No. 5,055,587; and by Katrinsky 

10 A., Rees C. in "Comprehensive Heterocyclic Chemistry" (1984), Vol. 1-6, Pergamon Press Publ. 

Some methods are described hereinafter by way of example for preparing compounds of general formula 

(la): 



15 



20 




(la) 



falling within the compounds of general formula (I) in the case in which X represents an -N(R)- group; Y and 
K represent the =C(R)- group: and Q, W and Z are defined as in general formula (I). Particular cases of com- 
pounds of general formula (la) are shown by way of example in Schedule 1 (Compounds Ia1-la4). These can 
be prepared by the method described in Scheme 7, via synthesis of a compound of general formula (Ip11) which 
falls within the compounds of general formula (Ip1) and is then transformed into the desired compound (Ia11) 
by operating in accordance with the conditions described in Schemes 1-5. 



SCHEME 7 
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The method of Scheme 7 comprises reacting the aminotriazole of general formula (XVIH) obtainec b -the 
methods described in the literature, such as in -Journal of Chemical Society Perkm II (1973), pp. 2047-2054. 
"Bulletin de la Societe Chimique France" (1975), pp. 1649-1653; and by Temple C. Montgomery JA .n "The 
Chemistry of Heterocyclic Compounds" (1984). Triazoles"; John Wiley & Sons Publ.; with an a-bromoketone 
of general formula (XIX): 



0 
I 

R 1 5 C-Ra 

\ / 

C (XIX) 

I 

Br 



in which Ris represents a group (VII) with th aforesaid meaning, in a dipolar aprotic solvent such as N,N-di- 
methvlformamid .orinanalcoh licsolv nt such as methanol, ethanol or propanol. or in water, in th pr s nc 
of t ! bal Tuch a S 'potassium carbonate or caustic potash at a temperature of between 5'C and 40'C, to obtam 
the compound of general formula (XX) which is cyclized in an alcoholic solvent chosen from the aforesaid, or 
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10 



in water, at a temperature which dep nds on the nature of th s Ivents used and in any event between 60°C 
and 180°C, to obtain the compound of general formula (Ip11). The d sir d compound of gen rai f rmula (la) 
is obtained from the comp und (Ip11) by transforming the group R 15 into one f th T groups by operating in 
the manner described in Schemes 1-5. 

A description is also given of the synthesis of compounds of gen ral formula (lb): 

R 

\ 

I I 

N N-R 

/\/ 

Q C (lb) 
II II 

15 W Z 

which fall within the compounds of general formula (I) in the case in which X represents an -N(R)- group; Y 
represents an =N- group; K represents a =C(R)- group; and Q, W and Z are defined as in general formula (I). 
20 Particular cases of compounds of formula (lb) are shown by way of example in Schedule 1 (Compounds Ib1- 
Ib4). They can be prepared by the method described in Scheme 8, via the synthesis of a compound of general 
formula (Ip18) falling within the compounds of general formula (Ip1) t which is then transformed into the desired 
compound (Ib11) by operating in accordance with the conditions described in Schemes 1-5. 
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SCHEME 8 
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NH 



HC1 



C-O-R 16 



/ 



Ra 



(XXII) 



in which R 16 represents a C^C 3 alkyl group, in an alcoholic solvent such as methanol, ethanol or propanol, at 
a temperature of between ambient and the boiling point of the solvent, to obtain the compound of general for- 
10 mula (XXIII) which is alkylated with a haloester of general formula (XXIV): 

Ri*-[Halo] (XXIV) 

in which R 15 and Halo have the aforesaid meaning, in a dipolar aprotic solvent such asN.N-dimethylformamide, 
or in an alcoholic solvent such as ethanol, at a temperature between 0°C and the boiling point of the solvent, 
to obtain the compound of general formula (Ip18). The desired compound of general formula (lb) is obtained 
is from the compound (Ip18) by transforming the group R 16 into one of the T groups by operating in the manner 
described in Schemes 1-5. 

A description is also given of the synthesis of compounds of general formula (Ide): 
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30 which fall within the compounds of general formula (I) in the case in which X represents an oxygen or sulphur 
atom; Y and K represent a =C(R)- group; and Q, W and Z are defined as in general formula (I). Particular cases 
of compounds of formula (Ide) are shown by way of example in Schedule 1 (Compounds Id1-ld4 and Ie1-le4). 

They can be prepared by the method described in Scheme 9, via the synthesis of a compound of general 
formula (Ip19) which is then transformed into the desired compound (Id12) by operating in accordance with 

35 the conditions described in Schemes 1-5. 



SCHEME 9 
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The method of Scheme 9 comprises reacting thiotriazole of general formula (XXV) obtained by methods 
described in the literature, for example in "Journal of Heterocyclic Chemistry' (1978). Vol. 15. pp. 401-411. 
with a haloketone of general formula (XXVI) or with the corresponding ketal: 



R 1 s C-Ch 

\ / 

C (XXVI) 

I 

Br 



in which Ri* has the aforesaid m aning. in an alcoholic solvent such as methanol, ethanol or propan I. r in 
a mixture of solv nts such as water and t trahydrofuran. in th pr sence of a base such as "torn* ™* 
or triethylamine. at a temperature of b tw en ambi nt and the boiling point of th solv nt. to obtain th com- 
pound of general formula (XXVII) which is cyclized by heating in an alcoholic solvent such as ethanol in the 
pres nee of strong acids such as hydrochloric acid, at a temperature of between 60°C and th boiling p .nt 
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f the solvent to obtain the compound of general formula (Ip19). The d sired compound of g neral formula 
(Id 12) is obtained from the compound (Ip19) by transforming the group R 15 into one of the T groups by operating 
in the manner d scribed in Schemes 1-5. 

As an example of the synthesis of compounds f general formula (I) where T represents a group of general 
5 formula (IV), Scheme 10 shows the pr paration of compounds f g neral formula (If1). 
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The method of Schem 10 comprises reacting aminothiadiazole of general formula (XXVIII) obtain d by 
methods described in the literature, for exampl in "Journal Heterocyclic Chemistry" (1984), Vol. 22, p. 361, 
with a halid of general formula (XXVIII): 
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in a polar solvent such as acetone, ethylmethylketone or diethyl ether, at ambient temperature, to obtain the 
compound of general formula (XXX). The compound of general formula (XXX) is cyclized by heating in a protic 
solvent such as water or ethanol, or in a dipolar aprotic solvent such as N,N-dimiethylformamide, at a temper- 
ature of between 70°C and the boiling point of the solvent used, to obtain the compound of general formula 
(Ip17) The desired compound of general formula (K121) is obtained from the compound (Ip17) by scyMm 
by heating to a temperature of between 0°C and 60°C in the presence of a chloride of general formula (XXXI): 

CI-COCO-OR 1 (XXXI) 
in a halogenated solvent such as dichloromethane or dichloroethane. The compound of general formula (If 121 ) 
can be easily transformed into compounds of general formula (If 12) by the reactions previously described in 

S ° h VVhen K represents an -N(R)- group in which R has the aforesaid meaning, and X. Y, Q, W and Z have the 
aforesaid meanings, the compounds of general formula (I) can be represented by the general formula (IB): 

R 
\ 

n — y 

i ii 

N X 
/\/ 

Q C (IB) 

U 

and can be obtained by the method described in Scheme 11 for the synthesis of a compound of general formula 
(Ih111). Examples of derivatives of general formula (IB) are illustrated in Schedule 1 (Compounds In1-ln4). 
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so The method of Scheme 11 comprises reacting aminopyrazole of general formula (XXXI) obtained by meth- 
ods described in the literature, for example in USA patent 5,089,651, with a bromoketone of general formula 
(XXXII): 
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in a dipolar aptotic solvent such as N,N-dimethylformamide, in the presence of a base such as potassium car- 
bonate at ambient temperature to obtain the compound of general formula (XXXIII) which is cyclized by heating 
in a dipolar aprotic solvent such as N.N-dimethylformamide or in a protic solvent such as water or ethyl alcohol 
or in an aromatic solvent such as toluene, at a temperature of between 40°C and the boiling point of the solvent 
to obtain the compound of general formula (XXXIV). The desired compound of general formula (Ih111) is ob- 
tained from the compound (XXXIV) by alkylation, with the aforesaid haloester of general formula (XXIV). in a 
dipolar aprotic solvent such as N.N-dimethylformamide. in the presence of a base such as potassium carbon- 
ate, at a temperature of between 20°C and 80°C. 

When K and Y represent an =N- group or a =C(R)- group, and X represents one of the following groups: 
-N=C(R)- -C(R)=C(R)-. -C(R)=N-. in which R has the aforesaid meaning, the compounds of general formula 
(II) can t* easily obtained by the method described in Scheme 1 2. Examples of derivatives of general formula 
(II) are illustrated in Schedule 1 (Compounds 111-112). 
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The method of Scheme 12 comprises reacting the heterocyclic bromide of g neral formula (XXXV) with a 
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hydrazid of general formula (XXXVI): 

NH2-NH-CO-CH 2 -CN (XXXVI) 
in a dip lar aprotic solv nt such as N,N-dimethylacetamide r N-methytpyrrolid ne, r in an alcoholic solv nt 
suchasethan I or propanol. at a temperature of betw en ambient and th solvent reflux temperature, to obtain 
5 the compound of g neral formula (XXXVII). The compound of general formula (XXXVII) obtained in this manner 
Is reacted with tetrachloromethane or with tetrabromomethane in the presence of triphenylphosphine, in acet- 
onitrile as solvent, at a temperature of between -10°C and 100°C, to obtain the compound of general formula 

(XXXVIII) which is converted into the corresponding methanolic ester of general formula (XXXIX) by treatment 
with a solution of hydrochloric acid in methanol, at a temperature of between 0°C and the boiling point of the 

10 solvent. The desired compound of general formula (II) is obtained from the compound of general formula 

(XXXIX) by one of the methods illustrated in Schemes 1-5. 

The intermediates used can all be prepared by methods described in the art. 

The heterocyclic compounds can be prepared as described for example by Katrinsky A., Rees C. in "Com- 
prehensive Heterocyclic Chemistry" (1984), Vol. 1-6, Pergamon Press Publ. 
15 The haloketones are generally commercial products. 

The compounds of general formula (I) possess particularly high fungicidal activity against fungal patho- 
gens of various kinds. 

They are particularly effective against sugarbeet, cereal, Cucurbitaceae and fruit tree fungi. They can also 
be active as antimycotics, for example for controlling pathogenic fungi pertaining to the genus Candida or the 
20 genus Trichophytum . 

The plant diseases which can be combated with the compounds of the present invention include for ex- 
ample the following: 

- Helminthosporium teres on cereals; 

- Erysiphe graminis on cereals; 
25 - Puccinia spp. on cereals; 

- Plasmopara vrticola on vines; 

- Phytium on vegetables; 

- Phytophthora spp. on vegetables; 

- Septoria spp. on cereals; 

30 - Sphaerotheca fuliginea on Cucurbitaceae (eg. cucumber); 

- Rhynchosporium on cereals; 

- Podosphaera leucotricha on apple trees; 

- Uncinula necator on vines; 

- Venturia spp. on fruit trees; 
35 - Pyricularia oryzae on rice; 

- Botrytis cinerea ; 

- Fusarium spp. on cereals; etc. 

When used for phytoiatric purposes, the compounds of general formula (I) exhibit a fungicidal action which 
is both curative and preventive, and in addition exhibit only low or no phytotoxicity. 
40 For practical uses in agriculture it is often useful to have available fungicidal compositions containing as 

active substance one or more compounds of general formula (I), possibly as an isomer mixture. 

These compositions can be applied to all parts of the plant, for example onto leaves, stalks, branches and 
roots, or onto the seeds themselves before sowing, or onto the ground in which the plant is growing. 

Compositions can be used in the form of dry powders, wettable powders, emulsif iable concentrates, mi- 
45 croemulsions, pastes, granulates, solutions, suspensions etc. The choice of the type of composition depends 
on the specific use. 

The compositions are prepared by known methods, for example by diluting or dissolving the active sub- 
stance in a solvent medium and/or a solid diluent, possibly with surfactants present. 

The following can be used as solid diluents or supports: silica, kaolin, bentonite, talc, diatomaceous earth, 
so dolomite, calcium carbonate, magnesia, chalk, clays, synthetic silicates, attapulgite, sepiolite. 

In addition to water, liquid diluents can comprise various types of solvent, such as aromatic (xylols or al- 
kylbenzene mixtures), chloroaromatic (chlorobenzene), paraffin (petroleum fractions), alcohol (methanol, 
propanol, butanol, octanol, glycerin), amine, amide (N.N'-dimethylformamide, N-methyl pyrrol idone), ketone 
(acetone, cyclohexanone, acetophenone, isophorone, ethylamylketone), ster (isobutyl ac tate). 
55 Surfactants can include s dium salts, calcium salts, tri thanolamine salts, alkylsulphates, alkylarylsul- 

phonates,alkylphenolpolyeth xylates, fatty acids condensed with ethylene oxid ,polyoxy thylen fatty acids, 
p lyoxyethylen sorbitol esters, and ligninsulphonates. 

The compositions can also contain sp cial additives for particular purpos s, for example adhesivating 
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30 



agents such as gum arabic, polyvinylalcohol or polyvinylpyrrolidone. 

Other compatible active substances can also be added to th compositions of the pres nt invention if de- 
sired, such as fungicides, phytoregulators, antibi tics, h rbicides, ins cticides r fertilizers. 

The active substance concentration in said comp sitions can vary within a wide range, depending on the 
active compound, the culture, the pathogen, th environmental conditions and the type of formulation used. 

In general the active substance concentration varies from 0.1% to 95%, preferably from 0.5% to 90%. 

The following examples are given as non-limiting illustration of the present invention. 



EXAMPLE 1 



Preparation of 2-frbutyl-5-(n»thoxylmlno^ ' 3 ' 4 " 
thiadiazole (Compound No. 1) . , 4 . 

a) A solution of 10.4 g of methyloxalylchloride in 10 cm 3 of sym-dichloroethane is dnpped into a solution 
of 11 5g of 2-t-butyl-6-methylimidazolo[2,1-b]-1,3,4-thiadiazole in 50 cm 3 of symdichloroethane cooled to 0°C. 
15 The solution is heated to 60°C for 3 hours under reflux, is then cooled and is poured into 1 20 cm 3 of bnne 

at a temperature of 10°C. ■ u * -j * a 

The organic phase is separated, washed with 100 cm^of water, dried over sodium sulphate and evaporated 
under reduced pressure. 15 g of 2-t-butyl-5-methoxycaroonyioxym^^ 
diazole with a yield of 91% are obtained, suitable for use directly in the next reaction b). 
20 b) 1 5 g of 2-t-butyl-5-methoxy-c*roonyloxy-meth^ are added 

to a solution of 4.2 g of N-methylhydroxyiamine hydrochloride and 3.2 g of sodium acetate in 100 cm 3 of me- 
thanol. . _ . , ... 

After 3 hours of agitation at ambient temperature, the solution is evaporated and the residue is taken up 
in ethyl acetate. The solution obtained is washed twice with water, dried over sodium sulphate and evaporated 
25 under reduced pressure. 

The impure residue obtained is purified by silica gel chromatography using as eluent a 3/7 ethyl acet- 
ate/hexane mixture. 6 g of E isomer and 5 g of Z isomer of compound No. 1 are obtained with an overall yield 
of 66%, its structure being deducible from Table 1. 
Table 2 shows the elemental analysis. 



EXAMPLE 2 



Preparation of 2-t-butyl-5-(1-methoxycarbonyl-2-met hoxyethen-1.yl)-6-methylimlda2olo[2 f 1-b].1 ,3,4- 
thiadiazole (Compound No. 2). 

35 9 g of potassium t-butyiate are added at ambient temperature to a solution of 28 g of tnphenylmethoxy- 

methyiphosphonium bromide in 200 cm 3 of dioxane. After 2 hours a solution of 4.5 g of 2-t-butyl-5-methoxy. 
carbonyloxymethyl-6-methylimidazolo-[2,1 -b]-1 ,3,4-thiadiazole in 20 err* of dioxane is added by dropping. The 
resultant solution is left under agitation at 20°C for 1 hour and then refluxed for 4 hours. 

The solution is left overnight under agitation at ambient temperature and is then poured into an ammonium 
40 chloride solution and extracted twice with ethyl acetate. 

The organic phases obtained are pooled, washed with water, dried over sodium sulphate and evaporated 
under reduced pressure. 

The impure residue obtained is purified by silica gel chromatography using as eluent a 4/6 ethyl acet- 
ate/hexane mixture. 2.7 g of E isomer and 1 .8 g of Z isomer of compound No. 2 are obtained with an overall 
45 yield of 90%, its structure being deducible from Table 1 . 
Table 2 shows the elemental analysis. 

EXAMPLE 3 

50 Preparation of 2-(4-methoxyphenyl)-5-(1-meth^ 
1o[2,1-b]-1,3,4-thiadiazole (Compound No. 4). 

Asolution of 1 0 g of 2-(4-methoxyphenyl)-5-methoxycarbonylmethyl-6-methyiimidazolo-[2,1 -b]-1 ,3,4-thia- 
diaz le in 50 cm 3 of methyl formate is dripped into a solution of 1.8 g of sodium hydride bromide in 10 cm 3 of 
anhydrous dimethylformamid (DMF). The solution is left under agitation vernight at ambi nttemperatur 
55 and is then poured into water and xtracted twice with ethyl acetate. 

Th organic phas s obtain dare pool d, dried ver sodium sulphate and evaporat dund rreduc d pres- 
sure. 

Th impure r sidue obtain d is purified by silica g I chromatography using as eluent a 3/7 ethyl acet- 



30 



EP 0 662 477 A1 



ate/hexane mixture. 8.9 g of E isomer and 0.9 g of Z isomer of compound No. 4 are obtained with an overall 
yield of 87%, its structure being deducibl from Table 1 . 
Table 2 sh ws the lemental analysis. 

EXAMPLES 4-16 

Operating with procedures analogous to those described in Examples 1-3, the following compounds Nos. 
3 and 5-16 were prepared, their structure being deducible from Table 1 . 

Table 2 shows the elemental analysis. 
Compound No. 3: 

2-(4-methoxyphenyl)-5-(methoxyimin^ 
Compound No. 5: 

2-(4-methoxyphenyi>-5-(1-methoxycarbony^ 
Compound No. 6: 

2-(4-methoxypheny1)-5-(1-N-methylca^ 
Compound No. 7: 

6-(4-chlorophenyl)-5-(1-methoxycarbonyl-2-methoxyethen-1-yl)-thiazolo[2,3-c]-1 I 3,4-triazole. 
Compound No. 8: 

2,3^imethy1-6-(4-methoxyphenyt^ 
Compound No. 9: 

2-methyl-6-(4-methoxyphenyl)-3-(1-methoxyra^ 
Compound No. 10: 

2-methyl-5-(1-methoxycarbonyl-2-methoxyethen-1-yl)-6-phenylthiazolo[3,2-b]-[1,2,4]-triazole. 
Compound No. 11: 

2-methyl-5-phenoxymethyl-6-(1-methoxycarto 
Compound No. 12: 

2-methyl-5-(4-chlorophenoxy)methyl-6-(1-methoxycarbonyl-2-methoxyethen-1-yi)-th 
Compound No. 13: 

5-(4-chlorophenoxy)methy1-6-(1-methoxycarbon 
Compound No. 14: 

2-trifluoramethyl-5-(4-chlorophenoxy)methyl-6-(1-methoxycarbonyl-2-methoxyethen-1-yl)-thiazolo[3,2 

[1,2,4]-triazole. 

Compound No. 15: 

2-trifiuoromethyl-5-(4-chlorophenoxy)methyl-6-(1-methoxycarbonyl-2-methoxyethen-1-yl)-imi 

1,3,4-thiadiazole. 

Compound No. 16: 

2-methy!-3- -(1-methoxycaifconyl-2-methoxyethen-V 
bj-thiazole. 

EXAMPLE 17 

Determination of preventive fungicidal activity against cucumber oldium ( Sphaerotheca fullglnea ) 

Leaves of cucumber cultivar Marketer plants, grown in pots in an air conditioned environment (20 ± 1°C, 
70% relative humidity), are treated by spraying both leaf faces with the compounds Nos. 1-16 in a 20 vol% 
acetone solution in water. 

After 24 hours in the air conditioned environment the plants were sprayed on both leaf faces with an aqu- 
eous suspension of Sphaerotheca f uliginea conidia (200000 conidia per cm 3 ). 

The plants are kept in a moisture-saturated environment at 21 °C for the fungus incubation period. 

At the end of this period (8 days) the fungicidal activity is evaluated on a percentage evaluation scale from 
100 (healthy plant) to 0 (plant completely infected). 

All the synthesized compounds showed control exceeding 90 at a concentration of 500 ppm. 

EXAMPLE 18 

Det rminationof pr v ntive fungicidal activity against barl y helminthosporio i (Helminthosp rium 
teres) 

Leav s of barl y cultivar Arna plants, grown in pots in an air conditi nedenvironm nt(20 ± 1°C, 70% rel- 
ativ humidity), are treat d by spraying both leaf faces with the compounds Nos. 1-16 in a 20 vol% acetone 
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solution in water. , L . , u . 

After 24 hours in th air conditioned environment th plants were sprayed on both leaf faces with an aqu- 
e us susp nsi n f Helminthosporium t res conidia (250000 conidia per cm 3 ). 

The plants are kept in a moisture-saturated environment at 21 °C for th fungus incubation period. 
At the end of this period (12 days) the fungicidal activity is valuated on a percentag evaluation scale 
from 100 (healthy plant) to 0 (plant completely infected). 

All the synthesized compounds showed control exceeding 90 at a concentration of 500 ppm. 

EXAMPLE 19 

Determination of preventive fungicidal activity against vine peronospora (Plasmopara yiticola) 

Leaves of vine cultivar Dolcetto plants, grown in pots in an air conditioned environment (20 ± 1 C, 70 ^ 
relative humidity), are treated by spraying both leaf faces with the compounds Nos. 1-16 in a 20 vol% acetone 

solution in water. j _ L , _ _ ... 

is After 24 hours in the air conditioned environment the plants were sprayed on both leaf feces with an aqu- 

eous suspension of Plasmopora viticola conidia (200000 conidia per cm 3 ). 

The plants are kept in a moisture-saturated environment at 21 «C for the fungus incubation period. 
At the end of this period (7 days) the fungicidal activity is evaluated on a percentage evaluation scale from 
1 00 (healthy plant) to 0 (plant completely infected). 
20 All the synthesized compounds showed control exceeding 90 at a concentration of 500 ppm. 



10 



25 



30 



35 



40 



45 



50 



55 



32 



EP 0 662 477 A1 



TABLE 1 

Examples of compounds of general formula (I) 
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TABLE 2 





Elemental Analysis 
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35 

Claims 

1. Compounds based on heterobicyclic derivatives, of general formula (I): 

40 

K Y 

i i 
i i 

ft x 
/\ / 

45 Q C (I) 

I 1 

W Z 

50 m Ty;q, W and Z, which can be identical or different, represent one of the following groups: 

-N=or 

-C=; 
I 

R 
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K repres nts an -N(R)- group or one of the groups which d fine Y, Q, W and Z; 
X, when K is an -N(R)- group, represents one of the gr ups which define Y, Q, W and Z; when K is 
one fth groups which def in Y, Q, W and Z, it represents a sulphur or xygenatom, rone of th 
foil wing groups: -N(R)-. -N=C(R)-, -C<R)=C(R)-, -C(R)=N-; 

R represents one of the T, Ra or Ch groups def in d her inafter, such that at least ne of said X, K, 
Y, Q, W and Z groups contains a T group; 

T represents one of the following groups of general formula (II), (III), (IV) and (V): 



0 

I) I 

R'-A-C-CsCdtM-Wn-R 1 (II); 



II I 

R 1 -A-C-C=N-(B)n-R J 



R 1 -A-C-C=0 



(in); 



(IV); 



c 

/\ 



C — C R 6 

/ \ 
R 2 -(B)„ R* 



(V); 



in which: 

- A and B, identical or different, represent an oxygen or sulphur atom or an -N(R 3 )- group; 

- R 1 , R 2 , R 3 , R 4 , R 5 and R e , identical or different, represent a hydrogen atom or a C r C 4 linear or 
branched alkyl or haloalkyl group; 

- n can be 0 or 1 ; 

Ra represents a hydrogen atom, a halogen atom such as fluorine, chlorine, bromine or iodine; a cyano 
group; a C r C 4 linear or branched alkyl or haloalkyl group; a C^-C 4 linear or branched alkoxy or ha- 
loalkoxy group; a C r C 4 linear or branched alkoxyalkyl or haloalkoxyalkyl group; a C r C 4 linear or 
branched carboalkoxy group; a C3-C e cycloalkyl or cycloalkoxyalkyl group; or, when Y and K are 
a -C(Ra) group, the two Ra groups can also jointly form a chain: 

-C=C C=C-; 

M II 

R 7 R 8 R 9 R 10 



in which: 

- R 7 , R 8 , R 9 and R 10 , identical or different, represent a hydrogen atom, a halogen atom such 
as fluorine, chl rine, bromin or iodine; a C r C 4 lin ar r branched alkyl r haloalkyl group; a C r C 4 
linear or branched alkoxyalkyl or haloalkoxyalkyl group; a C 3 -C 8 cycl alkyl or cycloalkoxyalkyl group; 
a C7-C9 arylalkyl or aryloxyalkyl group; 
Ch represents a group of general formula (VI): 

-(^H^-rXCpH^E-F-G (VI) 
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in which: 

- D and F, identical r different, represent a direct bond; an oxygen, sulphur or nitrog n atom; a 
nitrog n atom substituted with a C^Ca alkyl group; or a carbonyl group; 

- E represents a direct bond; a C e ,C 10 aryl group optionally substituted; a penta- r hexa-atomic 
heteroaryl group optionally b nzocondensed and/or substituted; 

- m and p, identical or different, are a whole number between 0 and 4; 
with the proviso that 

- when in a compound of general formula (I) X represents a sulphur atom, Y represents a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra or Ch the meanings of hydrogen atom or C,-C 4 linear or branch- 
ed alkyl or haloalkyl group; K represents a =C(T> group where T represents a group of general for- 
mula (II) in the particular case in which A and B represent an oxygen atom, n is 1 and R 4 represents 
a hydrogen atom; Z represents an =N- group or a =C(Ra)- group where Ra represents a hydrogen 
atom; W represents a =C(Ra)- group where Ra represents a hydrogen atom or a C r C 6 linear or 
branched alkyl or haloalkyl group, or W represents a =C(Ch)- group where Ch represents a hydrogen 
atom, or a C r C 6 linear or branched alkyl group or a phenyl group, said d-Ce alkyl and phenyl groups 
being optionally substituted with: halogens such as fluorine, chlorine, bromine or iodine, a C r C 4 lin- 
ear or branched alkyl group, a C r C 4 linear or branched alkoxy or haloalkoxy group, or a phenyl or 
phenoxy group; 

- when in a compound of general formula (I) X represents a sulphur atom, Y represents a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra or Ch the meanings of hydrogen atom or C r C 4 linear or branch- 
ed alkyl or haloalkyl group; K represents a =C(T)- group where T represents a group of general for- 
mula (II) in the particular case in which n is 1 and B represents an oxygen atom, or T represents a 
group of general formula (III) in the particular case in which n is 1 and B represents an oxygen atom; 
Q represents an =N- group; Z represents an =N- group or a =C(Ra)- group where Ra represents a 
hydrogen atom or a C r C 4 linear or branched alkyl group; W represents a =C(Ra)- group or a =C(Ch)- 
group where Ra and Ch have the aforesaid meanings for the compounds of general formula (I). 

Antifungals consisting of compounds based on heterobicyclic derivatives, of general formula (I): 

K Y 

t i 

! ! 
N X 

Q C (I) 
il II 

w— z 

in which: 

- Y, Q, W and Z, which can be identical or different, represent one of the following groups: 

-N= or 

-C=; 
I 

R 

- K represents an -N(R)- group or one of the groups which define Y, Q, W and Z; 

- X, when K is an -N(R)- group, represents one of the groups which define Y, Q, W and Z; when K is 
one of the groups which define Y, Q, W and Z, it represents a sulphur or oxygen atom, or one of the 
following groups: -N(R)-, -N=C(R)-, -C(R)=C(R)-, -C(R)=N-; 

- R represents a T, Ra or Ch group as defined hereinafter, such that at least one of said X, K, Y, Q, W 
and Z groups contains a T group; 

- T represents on of the following groups of general formula (II). (Ill), (IV) and (V): 
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0 

R 1 -A-C-C=C(R 4 )-(B)n-R 2 



(ID; 



0 

II 1 

R 1 -A-C-C=N-(B)o-R 2 



(III); 



10 



15 



1 1 

R*-A-C-C=0 



(IV); 



20 



0 
II 

c 



25 



C — C R 6 

/ \ 

R 2 -(B)o R s 



(V); 



in which: 

30 - A and B, identical or different, represent an oxygen or sulphur atom or an -N(R 3 )- group; 

- R 1 , R 2 , R 3 , R 4 , R 6 and R e , identical or different, represent a hydrogen atom or a C^-C A linear or 
branched alkyl or haloalkyi group; 

- n can be 0 or 1; 

- Ra represents a hydrogen atom, a halogen atom such as fluorine, chlorine, bromine or iodine; a cyano 
35 group; a C r C 4 linear or branched alkyl or haloalkyi group; a (VC 4 linear or branched alkoxy or ha- 

loalkoxy group; a C r C 4 linear or branched alkoxyalkyl or haloalkoxyalkyi group; a C r C 4 linear or 
branched carboalkoxy group; a C 3 -C e cycloalkyl or cycloalkoxyalkyl group; or, when Y and K are 
a -C(Ra) group, the two Ra groups can also jointly form a chain: 



40 



-C=C— 
l I 
R 7 R 8 



"C— C~ ; 
I ! 

R9R10 



45 in which: 

- R 7 , R B , R 9 and R 10 , identical or different, represent a hydrogen atom, a halogen atom such 
as fluorine, chlorine, bromine or iodine; a C!-C 4 linear or branched alkyi or haloalkyi group; a C r C 4 
linear or branched alkoxyalkyl or haloalkoxyalkyi group; a C 3 -C 8 cycloalkyl or cycloalkoxyalkyl group; 
a C r C 9 arylalkyl or aryloxyalkyi group; 
50 - Ch represents a group of general formula (VI): 

-(CmH^-rXCpH^E-F-G (VI) 

in which: 

- D and F, identical or different, represent a direct bond; an oxygen, sulphur or nitrogen atom; a 
nitrogen atom substituted with a C r C 3 alkyl group; r a carbonyi group; 

55 - E represents a direct bond; a C 6 ,C 10 aryl group optionally substituted; a penta- or hexa-atomic 

het roaryl group optionally benzocondensed and/or substituted; 

- m and p, identical or different, ar a whole numb r b tween 0 and 4; 
with th proviso that: 
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- when in a compound of general f rmula (I) X represents a sulphur atom, Yrepres nts a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra or Ch th meanings of hydrogen atom or C 1 -C 4 lin ar or branch- 
ed alkyl r haloalkyl group; K represents a =C(T)- group where T repres nts a group of g n ral for- 
mula (II) in the particular case in which A and B represent an oxygen atom, n is 1 and R 4 represents 
a hydrogen atom; Z represents an =N- group or a =C(Ra)- group wh re Ra represents a hydrogen 
atom; W represents a =C(Ra)- group where Ra represents a hydrogen atom or a C r C 6 linear or 
branched alkyl or haloalkyl group, or W represents a =C(Ch)- group where Ch represents a hydrogen 
atom, or a C r C 6 linear or branched alkyl group or a phenyl group, said C r C 6 alkyl and phenyl groups, 
optionally substituted with: halogens such as fluorine, chlorine, bromine or iodine, a C,-C 4 linear or 
branched alkyl group, a C,-C 4 linear or branched alkoxy or haloalkoxy group, a phenyl or phenoxy 
group; 

- when in a compound of general formula (I) X represents a sulphur atom, Y represents a =C(Ra)- group 
or a =C(Ch)- group, assuming for Ra or Ch the meanings of hydrogen atom or C r C 4 linear or branch- 
ed alkyl or haloalkyl group; K represents a =C(1> group where T represents a group of general for- 
mula (II) in the particular case in which n is 1 and B represents an oxygen atom, or T represents a 
group of general formula (III) in the particular case in which n is 1 and B represents an oxygen atom; 
Q represents an =N- group; 2 represents an =N- group or a =C(Ra)- group where Ra represents a 
hydrogen atom or a C r C 4 linear or branched alkyl group; W represents a =C(Ra)- group or a =C(Ch)- 
group where Ra and Ch have the aforesaid meanings for the compounds of general formula (I). 

Antifungals as claimed in claim 2, wherein the T groups are: 1-methoxycarbonyl-2-methoxyethen-1-yl t 
1-ethoxycarbonyl-2-methoxyethen-1-yl, 1-methoxycarbonyl-2-ethoxyethen-1-yl, 1-methoxycarbonyl-2- 
(1,1,2,2-tetrafluoro-ethoxy)ethen-1-yl, 1-methoxycaroonyl-2-thiomethoxyethen-1-yl, 1-methoxycarbo- 
nyl-2-ethylethen-1-yl, methoxycarbonyl-oxomethyl, methoxyiminomethoxycarbonytmethyl, ethoxyimino- 
methoxycarbonyl-methyl, ethyliminomethoxycarbonylmethyl, 1-(N-methylcarbamoyl)-2-methoxyethen- 
1-yl, 1-(N-methylcaroamoyl)-2-thiomethoxyethen-1-yl, 4-methoxy-2(5H)furanon-3-yl, 3-methyl-4-me- 
thoxy-2(5H)-furanon-3-yl, 3,3-dimethyl-4-methoxy-2(5H)-furanon-3-yl l 4-methoxy-2(5H)-pynrolidinon-3- 

yi. 

Antifungals as claimed in claim 2, wherein the Ra groups are: methyl, ethyl, trifluoromethyl, trifluoroethyl, 
methoxy, ethoxy, 1 ,1 ,1-trif luoroethoxy. 

Antifungals as claimed in claim 2, wherein the Ce,C 10 aryl group is the phenyl group or the naphthyl group. 

Antifungals as claimed in claim 2, wherein the penta- or hexa-atomic heterocyclic groups are the following 
heteroaromatic rings: pyridyl, pyrimidyl, piridazyl, thienyl, f uryl, pyrrolidyl, triazolyl, imidazolyl, isooxazolyl, 
oxazolyl, thiazotyl. 

Antifungals as claimed in claim 2, wherein the optionally substituted aryl or heteroaryl groups are sub- 
stituted with: 

- one or more groups, identical or different chosen from the following: C^Ce linear or branched 
alkyl or haloalkyl; C^Ce linear or branched alkoxy or haloalkoxy; C r C 8 linear or branched alkoxyalkyl; C r 
C 6 linear or branched haloalkoxyalkyl; C^Cs carboalkoxy; C r C 8 carbamoyl; a cyano group; or a halogen 
atom such as fluorine, chlorine, bromine or iodine. 

Antifungals as claimed in claim 2, wherein the Ch groups are: 

- methyl, isopropyl, t-butyl, cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl; 

- methoxymethyl, methoxyethyl, isopropoxymethyl, cyclopropyloxy-methyl, cyclohexyl oxymethyl; 

- trifluoromethyl, trichloromethyl, tetrafluoroethyl, perfluorobutyl; 

- tetrafluoroethoxymethyl, tetrafluorothioethoxymethyl; 

- phenoxymethyl, 2-chlorophenoxy methyl, 4-chlorophenoxymethyl, 2,4-dichlorophenoxymethyl; 

- 2-methylphenoxyphenyl, 2-cyanophenoxyphenyl, 2-chloro-4-(2-cyanophenoxy)phenyl; 

- phenyl, 2-chlorophenyl. 4-chlorophenyl, 2,4-dichlorophenyl, 2,4-difluorophenyl, 2- methoxy phenyl, 
4-methoxyphenyl, 4- isopropoxy phenyl, 4-cyclopropoxyphenyl, 4-cyclohexylmethoxyphenyl, 4-tetra- 
fluoro thoxyphenyl, 4-triflu rom thylphenyl; 

- 4-phenoxyph nyl, 3-phenoxyphenyl, 4-(3-trifluoromethylpyridyl-2-oxy)phenyi, 4-(4-trifluoromethyl- 
pyridyl-2-oxy)phenyl, 4-(4,6-dimethylpyrimidyl-2-oxy)phenyl, 4-(4-phenyl-5-trifluoromethylisothia- 
zol-2-yloxy)phenyl; 

- 6,4-dim thylpyrimidyl-2-yl,2-trifluorom thyl-5-methylthiazol-4-yl, 5-(4-chlorophenyl)isooxaz l-3-yl; 
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- 6-phenoxypyrimid-4-yloxy, 6-phenylpyrimid-4-yloxy, 5-(4-chlorophenyl)-4-methyithiazolyl-2-oxy, 5- 
trifluoromethylpyridyl-2-oxy f benzoxazol-2-yloxy, benzoisothiazol-2-yloxy; 

- 5-t-butyiisooxazol-3-yl, 5-(2-methylphenyl)isooxazol-3-yl, 5-(2-fluorophenyl)isooxazol-3-yl, 5-(2- 
chlorophenyl)-isooxaz I-3-yl. 

9. An antifungal as claimed in claim 2, consisting of 2-t-butyl-5-(methoxyiminomethoxycarbonylmethyl)-6- 
methylimidazolo [2, 1-b}-1 ,3,4-thiadiazole. 

10. An antifungal as claimed in claim 2, consisting of 2-t-butyt-5-(1-methoxycarbonyl-2-methoxyethen-1-yi)- 
6-methylimidazolo[2 1 1-b^1,3,4-thiadiazole. 

11. An antifungal as claimed in claim 2, consisting of 2-(4-methoxyphenyl)-5-(1-methoxycarbonyl-2-methox- 
yethen-1-yl)-6-methylimidazolo[2.1-b]-1,3,4-thiadia20le. 

12. An antifungal as claimed in claim 2, consisting of 2-(4-methoxyphenyl)-5-(methoxyiminomethoxycarbo- 
nylmethyi)-6-methylimidazolo[2,1-b]-1,3,4-thiadiazole. 

13. An antifungal as claimed in claim 2, consisting of 2-(4-methoxyphenyl)-5-(1-methoxycarbonyl-2-ethyleth- 
en-1-yl)-6-methylimidazolo[2 ( 1-b]-1 ? 3,4-thiadiazole. 

14. An antifungal as claimed in claim 2, consisting of 2-(4-methoxyphenyl)-5-(1-N-methylcarbamoyl-2-me- 
thoxyethen-1-yl)-6-methylimidazolo[2,1-b]-1,3,4-thiadiazole. 

15. An antifungal as claimed in claim 2, consisting of 6-(4-chlorophenyl)-5-(1-methoxycarbonyl-2-methox- 
yethen-1-yl)-thiazolo[2,3-c]-1,2 t 4-triazole. 

16. An antifungal as claimed in claim 2, consisting of 3,2-dimethyl-6-(4-methoxyphenyl)-1-(1-methoxycarbo- 
nyl-2-methoxyethen-1-yl)-3H-imidazolo[1 ,2-b][1 ,2,4]triazole. 

17. An antifungal as claimed in claim 2, consisting of 2-methyi-6-(4-methoxyphenyl)-3-(1-methoxycarbonyl- 
2-methoxyethen-1-yl)-3H-imidazolo[1,2-b]pyrazoIe. 

18. An antifungal as claimed in claim 2, consisting of 2-methyi-5-(1-methoxycart)onyl-2-methoxyethen-1-yl)- 
6-phenylthiazolo[3,2-bH1,2,4Hriazole. 

19. An antifungal as claimed in claim 2, consisting of 2-methyl-5-phenoxymethyl-6-(1-methoxycarbonyl-2- 
methoxyethen-1-yl)-thiazolo[3 f 2-b]-[1 t 2 f 4]-triazole. 

20. An antifungal as claimed in claim 2, consisting of 2-methyl-5-(4-chiorophenoxy)methyl-6-(1 -methoxycar- 
bonyl-2-methoxyethen-1-yl)-thiazolo[3,2-bH1»2,4]-triazole. 

21. An antifungal as claimed in claim 2, consisting of 5-(4-chlorophenoxy)methyl-6-(1-methoxycarbonyl-2- 
methoxyethen-1-yl)-thiazolo[3 ( 2-bH1,2,4]-triazole. 

22. An antifungal as claimed in claim 2, consisting of 2-trifluoromethyl-5-(4-chlorophenoxy)methyl-6-(1-me- 
thoxycarbonyl-2-methoxyethen-1-yl)-thiazolo[3 t 2-bJ-[1,2,4]-triazole. 

23. An antifungal as claimed in claim 2 t consisting of 2-trifluoromethyl-5-(4-chlorophenoxy)methyl-6-(1-me- 
thoxycarbonyl-2-methoxyethen-1-yl)-imidazolo[2,1-b]-1,3,4-thiadiazole. 

24. An antifungal as claimed in claim 2, consisting of 2-methyl-3- -(1-methoxycarbonyl-2-methoxyethen-1- 
yl)-5-methyl-6-(4-chlorophenoxy)methyl-imidazolo[2,1-b]-thiazole. 

25. Fungicidal compositions containing one or more compounds claimed in any one of claims 2 to 24, either 
alone or in the presence of solid supports, liquid diluents, surfactants or other active principles. 

26. Ameth d for combating fungal inf ctions, consisting of applying fungicidal compositions claimed in claim 
25 1 plants, leav s, stalks, branch sand roots, or onto the s dsthemselv sb fore sowing, or onto the 
ground in which th plant is growing. 
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